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- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely Hied 
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DETAILED ACTION 

Response to Arguments 

1.1 Regarding the objection to the drawings for the omission of a reference figure, 
applicants have corrected the deficiency and the objection is withdrawn. 

1 .2 Regarding the objections to the disclosure: 

a) indicating a splitter in Fig. 2 instead of Fig. 3, applicants have corrected the 
deficiency and the objection is withdrawn. 

b) using reference indicator "element 31" to describe more than one element, 
applicants have corrected the deficiency and the objection is withdrawn. 

c) referring to a PLC as either element 1 8 or 40, applicants has clarified their use of 
PLC #18 and PLC#40 and the objection is withdrawn. 

1.3 Regarding the objection to the use of the term 'substantially' in Claim 5, applicant 
states in his Arguments /Remarks on page 10 that the term 'substantially' has been deleted 
from the claim. However, the amended claims submitted with the Arguments /Remarks 
dated October 4, 2006 do not indicate that the term 'substantially' has been deleted. 
Therefore, examiner cannot withdraw his objection. 

1.4 Regarding the rejections of Claims 1-8 under 35 U.S.C 103(a) in view of Bouda in 
combination with Laurent-Lund, applicant argues that Bouda teaches a non adiabatic tapered 
waveguide portion that does not merge continuously with the input waveguide, but instead 
has an abrupt transition from the input waveguide to the tapered waveguide. Further, he 
argues that Bouda does this because he wants to generate higher order modes. Applicant 
goes on to argue that Laurent-Lund teaches a continuous merge but that it is adiabatic 
because he does not want to generate higher order modes. Applicant concludes that because 
one reference teaches generating higher order modes and the other reference teaches not 
generating higher order modes, that they are not combinable and that they in fact teach away 
from each other. 

1.5 Examiner respectfully disagrees for the following reasons. Firsdy, there is absolutely 
no mention in Claim 1 of generating modes or not generating modes. The structure set forth 
in claim 1 is a power splitter with at least two outputs and tapered waveguide portion 
between the inputs and outputs. 
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1.6 Secondly, Bouda discloses a structure that in every way anticipates the structure of 
Claim 1 with the exception of the tapered waveguide merging substantially continuously with 
the input waveguide. Laurent-Lund discloses the limitation of a tapered waveguide merging 
continuously with the input waveguide. Both Bouda and Laurent-Lund disclose devices the 
purpose of which is to split an input lightwave into multiple output lightwaves with equal 
power or intensity profiles. Bouda discloses that he uses the abrupt transition to ensure only 
that a discrete number of optical modes are supported. This number will depend upon how 
many outputs the splitter is being designed for, as Bouda's preferred embodiment is a splitter 
with more than two outputs. Thus it is necessary to couple lower order modes into higher 
order modes but in manner that is controllable so as to minimize losses. 

[Bouda at Abstract, Col. 4, Lines 52-67, Col. 5, Lines 1-67, Col. 7, Lines 1-5.] 

1.7 Laurent-Lund is also disclosing a device wherein he anticipates a certain number of 
modes to be supported in the tapered waveguide portion. His reasoning for using the 
substantially continuous merge is because his preferred embodiment is a two output Y 
branch splitter and he wants to minimize the number of higher order of modes that are 
excited in the transition from the input to the slab waveguide portion. His device relies on at 
least one higher order mode being supported in the tapered portion in order to have two 
outputs, but he also is trying to control the number of higher order modes being excited in 
the tapered waveguide portion. [Paragraph 59, 79, 80, 81, 83.] 

1.8 Examiner contends that one of ordinary skill in the art, looking at Bouda and 
Laurent-Lund, would have realized that Bouda could be modified by Laurent-Lund into a Y- 
Branch splitter with a non-adiabatic tapered waveguide wherein the tapered portion merged 
substantially continuously with the input portion. 

1.9 Examiner maintains his rejections. 

Response to Amendment 
2.1 The amendment filed October 4, 2006 is objected to under 35 U.S.C. 132(a) because 
it introduces new matter into the disclosure. 35 U.S.C. 132(a) states that no amendment 
shall introduce new matter into the disclosure of the invention. The added material which is 
not supported by the original disclosure is as follows: The applicant amended a formula in 
the on page 5 and did not clearly state the reasons for the change. Examiner contends that 
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without explanation, the change in the formula could significantly impact the design of the 
stated invention. 

2.2 Applicant is required to cancel the new matter in the reply to this Office Action. 

Objections 

3.1 Claim 5 is objected to because of the use of the term "substantially." Substantially is 
an ambiguous term and fails to define or limit the following term "symmetrical." 

Claim Rejections - 35 USC§ 102 

4.1 The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United 
States only if the international application designated the United States and was published under 
Article 21(2) of such treaty in the English language. 

4.2 Claims 1, 13-14 are rejected under 35 U.S.C. 102(e) as being anticipated by US- 
6768842 to Bulthuis et al. 

Bulthuis specifically discloses an arrayed waveguide grating comprising/wherein: 

1) a splitter comprising a substantially single-mode input waveguide, at least 
two output waveguides; and a non-adiabatic tapered waveguide optically 
coupled between the input waveguide and the output waveguides, said 
waveguides being formed on a substrate, wherein the non-adiabatic tapered 
waveguide, along at least a portion of its length, widens in width towards the 
output waveguides, in a plane parallel to the substrate, and the non-adiabatic 
tapered waveguide merges substantially continuously with the input 
waveguide in a direction parallel to the optical axis of the input waveguide. 
13) the non-adiabatic tapered waveguide has a shape in a plane parallel to the 
substrate that excites a second order mode therein but substantially no mode 
higher than the second order mode. 
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14) the non-adiabatic tapered waveguide has a shape that forms a double- 
peaked field at the junction between the tapered waveguide and the output 
waveguides. 

[Bulthuis at Fig. 9, Col. 2, Lines 9-45, Col. 9, Lines 1-35.] 
Claim Rejections Under 35 U.S.C. 103(a) 

5.1 The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter 
pertains. Patentability shall not be negatived by the manner in which the invention was made. 

5.2 Claims 1-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Bouda in 
US-6643432 in combination with Laurent-Lund in US-2005/0207705. 

5.3 Regarding Claim 1, Bouda specifically discloses a splitter comprising: 

la) a substantially single-mode input waveguide (Fig.l, Col. 4, Lines 30-50); 

lb) at least two Output waveguides (Fig.l, Col. 4, Lines 30-50); 

lc) a non-adiabatic tapered waveguide optically coupled between the input 

waveguide and the output waveguides (Fig.l, Col. 4, Lines 30-50); 

Id) said waveguides being formed on a substrate (Fig. 5); 

le) wherein the non-adiabatic tapered waveguide, along at least a portion of 

its length; 

widens in width towards the output waveguides, in a plane parallel to the 
substrate (Fig.l, Col. 4, Lines 30-50 and Fig.5). 
Bouda does not specifically disclose a splitter wherein: 

1 f) the non-adiabatic tapered waveguide merges substantially continuously 
with the input waveguide in a direction parallel to the optical axis of the input 
waveguide. 

However, this limitation is taught by Laurent-Lund (Fig.l 0 and Paragraph 81). 
Therefore, it would have been obvious to one who was skilled in the art at the time 
of invention to combine the non-adiabatic tapered waveguide of Bouda with the 
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non-linear waveguide of Laurent-Lund in order to provide a homogenous 
distribution of power between the output waveguides (Laurent-Lund at Paragraph 
81). 

5.4 Regarding Claim 2, the combination of Bouda and Laurent-Lund teaches all of the 
limitations of the base claim upon which Claim 2 depends. Bouda does not 
specifically disclose a splitter wherein: 

2) at least an initial portion of the non adiabatic tapered waveguide proximal 
to the input waveguide has a taper angle which increases towards the output 
waveguides. 

However, this limitation is taught by Laurent-Lund (Fig.10 and Paragraph 81). 
Therefore, it would have been obvious to one who was skilled in the art at the time 
of invention to combine the non-adiabatic tapered waveguide of Bouda with the 
non-linear waveguide of Laurent-Lund in order to provide a homogenous 
distribution of power between the output waveguides (Laurent-Lund at Paragraph 
81). 

5.5 Regarding Claim 3, the combination of Bouda and Laurent-Lund teaches all of the 
limitations of the base claims upon which Claim 2 depends. Bouda specifically 
discloses a splitter wherein: 

3) the non adiabatic waveguide tapers gradually so as to excite a second order 
mode therein (Col. 4, Lines 44-50). 

5.6 Regarding Claim 4, the combination of Bouda and Laurent-Lund teaches all of the 
limitations of the base claims upon which Claim 2 depends. Bouda does not 
specifically disclose a splitter wherein: 

4) the length of the non-adiabatic tapered waveguide, in a direction parallel to 
the direction of propagation of an optical signal therein, is such that the 
phase difference between the fundamental and second order modes, at an 
output end of the non-adiabatic tapered waveguide is equal to Mn where 
M=l,3,5,... 

However, it is well known in the art that by changing the length of the waveguide, a 
designer may introduce a n phase difference at the output between fundamental and 
higher order modes denoted by M= 0, 1, 2, 3. . .(For related art see Bae, US- 
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6728438). Therefore, it would have been obvious to one who was skilled in the art at 
the time of invention to design the length of the waveguide such that a phase 
difference between the fundamental and second order modes was achieved so as to 
provide for an homogenous distribution of power at the output (See Laurent-Lund 
at Paragraph 81). 

5.7 Regarding Claim 5, the combination of Bouda and Laurent-Lund teaches all of the 
limitations of the base claims upon which Claim 2 depends. Both Bouda and 
Laurent-Lund specifically disclose a splitter wherein: 

5) the non adiabatic tapered waveguide tapers substantially symmetrically 
with respect to the direction of propagation of an optical signal therein (See 
Bouda Fig. 1 and Laurent-Lund Fig. 10). 

5.8 Regarding Claim 6, the combination of Bouda and Laurent-Lund teaches all of the 
limitations of the base claims upon which Claim 2 depends. Bouda specifically 
discloses a splitter wherein: 

6) the non adiabatic tapered waveguide has opposing tapered sides each 
having a taper shape (Fig. 1) (based on a perturbed cosine function). 

The examiner gives no patentable weight to the highlighted limitation "perturbed 
cosine function" as it is a function and not a product limitation. 

5.9 Regarding Claim 7, the combination of Bouda and Laurent-Lund teaches all of the 
limitations of the base claims upon which Claim 2 depends. Bouda does not 
specifically disclose a splitter wherein: 

7) said output waveguides are substantially single mode. 

The examiner gives no patentable weight to the term 'substantially single mode' 
because applicants own definition of 'substantially single mode' in the disclosure 
allows for the waveguides to be multi mode as long as no significant signal is 
effectively carried by the higher order modes. Additionally, single mode output 
waveguides are well known in the art (See Ido in US-6236784, where the output 
waveguides have the same physical width as the single mode input waveguide in Fig. 
1 and 2). 
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5.10 Regarding Claim 8, the combination of Bouda and Laurent-Lund teaches all of the 
limitations of the base claims upon which Claim 2 depends. Bouda does not 
specifically disclose a splitter wherein: 

8) at least one of the output waveguides has an adiabatically tapered end 
which is connected to an output end of the non-adiabatic tapered waveguide 
and which widens in width towards the non-adiabatic tapered waveguide. 

However, Bouda specifically discloses prior art star couplers where tapers are 
provided at each of the output waveguides (Col. 2, lines 27-36). Therefore, it would 
have been obvious to one of ordinary skill in the art at the time of invention to 
provide the invention of Bouda with tapered output waveguides in order to obtain 
uniformity in the optical coupling at the output ports (Col. 2, Lines 27-36). For 
related art see McGreer in US-2002/01 59703. 

5.11 Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bouda in US- 
6643432 in combination with Laurent-Lund in US-2005/0207705 and in further 
view ofLiinUS-5745619. 

5.12 Regarding Claim 9, the combination of Bouda and Laurent-Lund teaches all of the 
limitations of the base claims upon which Claim 9 depends. However, the 
combination of Bouda and Laurent-Lund does not disclose a splitter comprising: 

9) wherein there is a gap between an output end of the non adiabatic tapered 
waveguide and respective ends of the output waveguides optically coupled 
thereto. 

However, Li specifically discloses an embodiment whereby a transverse gap isolates 
the output waveguides (Fig. 6E, Col. 7, Lines 25-40). Therefore, it would have been 
obvious to one who was skilled in the art at the time of invention to provide the 
combination of Bouda and Laurent-Lund with a transverse gap between the tapered 
waveguide and output waveguides in order allow for the signals to act more 
predictably given the practical manufacturing tolerances in the current environment 
(Li at Col. 7, Lines 25-40). 

Conclusion 

6.1 The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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Patent Number/ Identifier 


Name 


Relevancy 


US-200201 59703 


McGreer 


Non Linear Tapered waveguides 


US-6236784 


Ido 


Y branching waveguide 


US-6222966 


Khan 


Adiabatic waveguide with chirp control 


US-6553164 


Ono 


Y branch waveguide 


US-6728438 


Bae 


Control of mode conversion 


US-6633703 


Katayama 


Tapered waveguides 



6.2 Applicants amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

6.3 A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not mailed 
until after the end of the THREE-MONTH shortened statutory period, then the shortened 
statutory period will expire on the date the advisory action is mailed, and any extension fee 
pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the advisory action. 
In no event, however, will the statutory period for reply expire later than SIX MONTHS 
from the date of this final action. 

6.4 Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Guy G. Anderson whose telephone number is 571.272.8045. 
The examiner can normally be reached on M-Th 1130-2200. 

6.5 If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank Font can be reached on 571.272.2415. The fax phone number for the 
organi2ation where this application or proceeding is assigned is 571-273-8300. 

6.6 Date and signature of assistant examiner. 





October 22, 2006 



Frank G. Font 
Supervisory Patent Examiner 
Technology Center 2800 



